Depression is prevalent and undertreated in patients receiving hospice care. Standard antidepressants do not work rapidly or often enough to benefit most of these patients. Here, two cases are reported in which a single oral dose of ketamine provided rapid and moderately sustained symptom relief for both depression and anxiety. In addition, no adverse effects were noted. Further investigation with randomized, controlled clinical trials is necessary to firmly establish the effectiveness of oral ketamine for the treatment of depression and anxiety in patients receiving hospice care. Ketamine may be a promising safe, effective, and cost-effective rapid treatment for depression and anxiety in this population.
Introduction
P sychiatric symptoms are prevalent in patients receiving hospice care. Up to 42% of hospice patients have depression and up to 70% have anxiety. [1] [2] [3] Depression and anxiety are frequently undertreated in these patients, and untreated psychiatric symptoms are associated with significant morbidity and mortality, even in this population of patients. 1, [3] [4] [5] [6] [7] Current pharmacologic treatments for depression in this population consist of the usual armamentarium of more than 24 antidepressants with at least seven different mechanisms of action. 8 Many of these are also indicated for anxiety, as are other medications that have significant associated risks. 9 An appropriate standard antidepressant trial is considered 4-6 weeks, and multiple trials may be necessary. 10, 11 Since the average time patients receive hospice care in the United States is less than 8 weeks and the median is less than 4 weeks, 12 current standard antidepressant trials oftentimes do not adequately address the needs of hospice patients suffering from depression.
Methylphenidate, a stimulant with a significantly shorter onset than existing antidepressants, has been studied for depression in cancer (and other medical illnesses) in nonrandomized studies with some success. 13, 14 There is also a growing body of literature supporting the rapid treatment of depressive symptoms with intravenous (IV) ketamine. [15] [16] [17] [18] [19] [20] [21] A single case using IV ketamine to treat depression in a patient with advanced cancer has been reported. 22 No studies to date have examined ketamine's role in treating depression in the hospice population. To our knowledge, no investigations of depression treatment for any population have been carried out with oral ketamine, nor have any investigations with ketamine assessed symptoms of anxiety.
Overall, ketamine has many properties that make it a good candidate for treating depression and anxiety in the hospice population. It is inexpensive and easy to administer. It also has a rapid onset of action and minimal side effects when used at subanesthetic doses. Effectiveness and safety may theoretically improve further with oral administration. Ketamine's effects on depression have been observed to be relatively long-lasting, although not in every case. 22 Significant literature supports its safe use in hospice patients for other symptoms, including pain. [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] The cases presented here involved subjects in an on-going open label study that is approved by both the Institute for Palliative Medicine Institutional Review Board and the University of California, San Diego Human Research Protection Program.
Case 1
S.B. was a 64-year-old divorced caucasian woman with hospice diagnoses of both respiratory failure and chronic obstructive pulmonary disease. She was oxygen dependent and her prognosis was weeks to months. Over several months prior to psychiatric consultation, she had developed severe depressive symptoms, which included low mood, low energy, hypersomnia, decreased appetite with unintentional weight loss, hopelessness, and excessive feelings of guilt, especially regarding feeling like a burden on her roommate, who was also her close friend and primary caregiver. She was preoccupied with thoughts of wanting to die. She did not plan or intend to end her life, stating ''I'm too chicken to die.'' Prior to the onset of her depressive symptoms, she greatly enjoyed reading books and socializing with friends; however, she had stopped these activities for at least 2 months. A large pile of bills was noted on the coffee table, which she had been avoiding for weeks.
Additionally, S.B. had severe anxiety symptoms related to shortness of breath. She reported one to three panic attacks per day. She was noticeably anxious during the initial interview, shifting in her seat, picking at her lips, and playing with her toes. She also reported feeling irritable, which was confirmed by her caregiver/roommate. She would shout and appear extremely irritated when the phone rang or the dog would bark. She also exhibited a somatic focus, not only on pain, but her perception of pain and shortness of breath. There was no evidence of cognitive impairment.
Scheduled medications included duloxetine 60 mg daily, morphine sulfate extended release 90 mg daily, prednisone 10 mg daily, aspirin, albuterol sulfate, tiotropium bromide, fluticasone-salmeterol, risedronate sodium, docusate, and a lidoderm patch. As needed medications available (but not necessarily used) included morphine 10 mg hourly, oxycodone/acetaminophen 5/325 mg every 4 hours, diazepam 5 mg every 6 hours, trazodone 50 mg at night, naproxen 220 mg daily, tizanidine up to 4 mg every 8 hours, oxygen, and lactulose. No changes in psychotropic medications (antidepressants, anxiolytics, and opiates) had occurred for at least 8 weeks prior to ketamine dosing. During the study, no scheduled or as needed medication changes occurred until day 14, when her prednisone was increased for worsening shortness of breath.
After informed consent and completion of validated scales for evaluating psychiatric symptoms and adverse events (Table 1) , S.B. was given a dose of 27.5 mg of ketamine (0.5 mg/kg) orally at home. Subsequently, her mood was greatly improved as indicated by a 45% drop in her 17-item Hamilton Rating Scale for Depression (HRSD 17 ) score just 60 minutes after the dose. By day 15, there was a 66% improvement. The depression subscale of the Hospital Anxiety and Depression Scale (HADS) showed a similar trend, with a 66% reduction in score just 120 minutes after the dose and a 50% reduction at day 15. Surprisingly, the anxiety subscale of the HADS also dramatically improved, with an 83% reduction in score just 120 minutes after the dose and a 50% reduction at day 15. Either improvements or no changes were also found on scales of adverse effects and cognitive status, including the Brief Psychiatric Rating Scale (BPRS), the Young Mania Rating Scale (YMRS), and the Mini-Mental State Exam (MMSE). Fewer somatic symptoms were recorded after dosing with ketamine, and pain scores improved ( Table 1 , Fig. 1 ).
Her clinical picture matched her improvement on the scales. By 120 minutes after ketamine dosing, she no longer had suicidal thoughts and noted a significant improvement in her depression and anxiety. S.B. expressed hope for the future and no longer felt irritable. She became much more engaging, desiring to talk about television shows and soap operas. Over the ensuing week, her appetite had improved dramatically. Her affect remained euthymic and she stated ''I feel relaxed.'' The overt signs of anxiety and irritability she displayed prior to ketamine dosing were absent. She had paid and filed away her entire pile of bills. Her caregiver reported that S.B. was much more alert and no longer ''nodded off'' throughout the day. Her pain and shortness of breath had also improved. S.B. did report trouble sitting still, but explained ''I want to get out and do things now.'' She had become less preoccupied with feeling like a burden to her roommate. Additionally, she had begun to read books again, and her caregiver noted that this was a ''striking change.'' Lastly, she started to call her friends and initiated planning social gatherings. Her mood and anxiety showed further improvement over the subsequent week. Her caregiver commented to the research team ''thank you for giving me my friend back.'' S.B. was followed clinically for several months. After a month, significant depressive symptoms returned, but not as severe as prior to ketamine dosing. Both S.B. and her caregiver requested a repeat dose. Her clinical picture at this time was complicated by delirium likely secondary to pain medication adjustments; however, she was given a repeat dose of ketamine to which she did not respond. Her mood and anxiety 
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were eventually stabilized with bupropion XL, gabapentin, and a stable pain medication regimen.
Case 2
K.H. was a 70-year-old married caucasian man with a hospice diagnosis of prostate cancer that was metastatic to the bone, lung, and liver. He had been bed-bound for 8 months and had a prognosis of days to weeks. He had no known previous psychiatric history. K.H. had severe depressive symptoms for 3 months. These included depressed mood, significantly decreased energy, lack of appetite with unintentional weight loss, poor sleep with early morning awakening, and ruminative thoughts of wanting to be dead. He denied a suicidal plan or intent, explaining ''even if I wanted to, I could not do anything in this state.'' He described significant anhedonia, which contrasted with his prior zest for life. While in a bed-bound state, prior to the onset of his depressive symptoms, he savored visits with friends and family, watching and discussing movies with his wife, reading the newspaper, and eating take-out from his favorite restaurants.
However, over the preceding 3 months, he no longer wanted friends to visit, stopped watching movies and reading, and had to force himself to eat. Furthermore, he experienced excessive guilt about feeling like ''a burden'' to his wife, who was his primary caregiver. His guilt could not be assuaged by his wife's insistence that it was ''an honor'' to care for him and ''not at all a burden.'' Additionally, K.H. reported anxiety symptoms. Over the preceding month, he developed one to two panic attacks per day. Also, he described incessant worries, especially when attempting to fall asleep and upon awakening. He did not exhibit any cognitive impairments.
His scheduled medications included methadone 10 mg four times daily, dexamethasone 4 mg daily, senna, and furosemide. As needed medications included trazodone 50 mg at bedtime and morphine sulfate 20 mg every hour. He consistently took the as needed morphine sulfate three times daily and the trazodone daily. During the study, no scheduled or as needed medication changes occurred until day 4, when ciprofloxacin was added for the treatment of a urinary tract infection.
After informed consent and completion of validated scales for evaluating psychiatric symptoms and adverse events (Table 2), K.H., while at home, was given a dose of 32.5 mg of ketamine (0.5 mg/kg) orally. Subsequently, his HRSD 17 dropped by 37% 60 minutes after ketamine dosing. By day 8, there was a 57% improvement. The depression subscale of the HADS had a 15% reduction in score at 60 minutes after ketamine dosing and a 45% reduction by day 8. The anxiety subscale of the HADS showed a more striking change with a 69% reduction in score just 60 minutes after the dose and an 85% reduction at day 8. Similarly to the first case, either improvements or essentially no changes were also found on scales of adverse effects or cognitive status. Somatic symptoms decreased and pain scores improved (Table 2, Fig. 2) .
Similarly to the first case, K.H.'s clinical picture matched the improvement seen with his scales. Within 60 minutes of dosing, he reported an improvement in his anxiety and pain, and his wife observed that he looked ''more calm and peaceful.'' However, he did not notice any change in his depressive symptoms initially. Per his wife, by day 3, he started to request his favorite foods, and his humor was noted to improve. On day 4, his wife observed ''a big difference'' explaining he ''was more chipper.'' He watched an entire movie ''without dozing'' for the first time in months. His mood continued to dramatically improve over the following week. He began to watch, enjoy, and discuss several movies a day with his wife. His appetite increased and he continued to request his favorite foods. Additionally, he began to have friends visit again and savored their time together. Around day 13, his physical health worsened to the point that he could no longer participate with assessments. His wife articulated that his focus on death qualitatively shifted from wanting to die to ''accepting death.'' He peacefully died at home within the following 2 weeks.
Discussion
To our knowledge, these are the first case reports wherein ketamine was used to treat depression in hospice patients. It is also the first demonstration of the effectiveness of oral ketamine for the treatment of depression and possibly anxiety. As with other published cases and studies, a significant improvement in depressive symptoms occurred almost immediately after ketamine administration and lasted at least a week. A significant decrease in symptoms of anxiety was also found. Unlike other reports, no adverse events as measured by the YMRS, BPRS, or adverse symptom checklists were found. In fact, both the BPRS scores and the number of complaints listed on the adverse symptom checklist decreased in both cases. Also of note, no significant changes in cognition as measured by the MMSE, nor any evidence of delirium were noted. Some of these alternative findings may be due to the oral dosing, which might provide more effective antidepressant and anxiolytic effects and fewer adverse events, possibly from first pass metabolism to norketamine. 33 The effectiveness of repeat dosing needs further exploration.
Caution must be exercised in the interpretation of these results. With a lack of blinding, randomization, and a control group, inherent biases and confounding factors exist. Both patients experienced relief of pain after ketamine dosing. It is not clear if the treatment of the pain accounted for an improvement in depressive or anxiety symptoms or if the ketamine directly reduced their depression and anxiety. As only two cases are presented, these data should be generalized with caution.
Ketamine usage is not without risks. When used at anesthetic levels (much higher than those used here), it has significant neuropsychiatric liability, including hallucinations, derealization, and delirium. 33 Also, other adverse effects can be seen, including diplopia, dizziness, nystagmus, tachycardia, and hypertension. 33 Ketamine also has abuse potential and is known to be abused recreationally. 33 Despite its limitations, these case studies demonstrate that a single oral dose of ketamine significantly decreased both the depressive and anxiety symptoms in two patients receiving hospice care. The mechanism of action is not clear. Ketamine's NMDA antagonism may work more rapidly via alternative pathways rather than the intracellular signaling cascade theorized to explain the antidepressant effect of selective serotonin reuptake inhibitors and serotonin and norepinephrine reuptake inhibitors. Further research with ketamine will add to the growing understanding of the role of glutamate in the pathophysiology of depression and anxiety. 
IRWIN AND IGLEWICZ
More cases and further investigations with randomized, controlled clinical trials are necessary to firmly establish the comparative effectiveness and safety of oral ketamine for the treatment of depression and/or anxiety in patients receiving hospice care. Repeat and/or continuous dosing by the oral route will also need to be explored. Quick-acting, safe, and effective depression and anxiety treatment is needed in this population if a high-quality end-of-life experience is to be achieved. Oral ketamine may provide such an intervention.
